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Description

CROSS-REFERENCE TO RELATED PATENT APPLICATION

[0001] This application claims the benefit of Korean Patent Application No. 10-2007-0043403, filed on May 04, 2007,
in the Korean Intellectual Property Office, the disclosure of which is incorporated herein in its entirety by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to an apparatus and method for a vertical handover in a wireless communication
system, and more particularly, to an apparatus and method for a vertical handover based on a media independent
handover (MIH) in a wireless communication system.

2. Description of the Related Art

[0003] Usually, a wireless communication system is configured with several networks according to the development
of communication technology. For the wireless communication system, much research has been conducted for integrating
systems using different networks to provide a service desired by a user. For example, a fourth generation (4G) commu-
nication system has been developed to increase a data rate according to a high concern to a multimedia service. The
4G communication system includes, for example, a wireless local area network (WLAN) of the Institute of Electrical and
Electronics Engineers (IEEE) 802.11 group and a wireless metropolitan area network (WMAN) of the IEEE 802.16 group.
[0004] For the wireless communication system, schemes for integrating different networks, such as integration of a
conventional 3G communication system and a 4G communication system or integration of a WLAN network and a WMAN
network, have been developed so that a user can perform communication using several networks.

[0005] The wireless communication system uses integration schemes using two architectures for integrating different
networks. The first integration scheme is a strong joint architecture, wherein integration is performed by applying a single
wireless access technology to different networks. For example, when a single wireless access technology is applied to
the WLAN network and the WMAN network, the wireless communication system can provide a WMAN service to a
WLAN user without any change in a terminal. In this case, when the first integration scheme is applied to the WLAN
network and the WMAN network, the WMAN service and mobility can be supported to the WLAN user without any
change in the terminal. However, the first integration scheme has a problem in that a new interface must be defined to
apply a single wireless access technology to the WLAN network and the WMAN network.

[0006] The second integration scheme is a weak joint architecture, wherein different networks are integrated based
on the Internet. Since the second integration scheme can more easily integrate different networks as compared to the
first integration scheme, the second integration scheme has advantages of a low cost and good extensibility. However,
the second integration scheme needs a mobility management protocol, such as mobile Internet protocol version 6 (MIPv6)
or fast handover MIPv6 (FMIPv6), to support a vertical handover.

[0007] FMIPv6 is a mobility management protocol suggested to improve a handover delay time and performance
degradation of MIPv6, and operates as illustrated in FIG. 1.

[0008] FIG. 1is a signaling diagram for performing a handover in a conventional wireless communication system. In
FIG. 1, a serving network 102 and a neighbor network 104 denote an access router. Since FMIPv6 operates after a
terminal 100, selects a target network for handover from among neighbor networks in layer 2 (L2), the neighbor network
104 indicates the target network of the terminal 100 for handover.

[0009] Referring to FIG. 1, when a trigger occurs in a media access control (MAC) layer, the terminal 100 of the
wireless communication system determines that a handover is necessary, and transmits a neighbor network information
request message RtSolPr to the serving network 102 in operation 111.

[0010] When the serving network 102 receives RtSolPr, the serving network 102 transmits a neighbor network infor-
mation response message PrRtAdv containing information on the neighbor network 104 to the terminal 100 in operation
113.

[0011] The terminal 100 gets the information on the neighbor network 104 from the message PrRtAdv received from
the serving network 102. The terminal 100 generates a care-of-address (CoA) on the neighbor network 104 using the
information on the neighbor network 104.

[0012] After generating the CoA on the neighbor network 104, the terminal 100 transmits a fast binding update (FBU)
message containing the CoA on the neighbor network 104 to the serving network 102 in operation 115.

[0013] After the serving network 102 receives the CoA contained in the FBU message, the serving network 102
transmits a handover initiate (HI) message containing the CoA to the neighbor network 104 in operation 117.
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[0014] The neighbor network 104 gets the CoA from the HI message and determines by performing duplicate address
detection (DAD) in operation 119 whether the CoA is available. That is, the neighbor network 104 determines whether
the CoA is duplicated with a CoA used by another terminal. If it is determined that the CoA is available, the neighbor
network 104 transmits a CoA authentication message HAck to the serving network 102 in operation 121. Ifit is determined
that the CoA is unavailable, the neighbor network 104 generates a new CoA and transmits HAck containing the new
CoA to the serving network 102 in operation 121.

[0015] In this case, the neighbor network 104 generates a tunnel with the serving network 102 based on the CoA.
[0016] The serving network 102 receives the message HAck from the neighbor network 104 and transmits a message
Fback containing information on HAck to the terminal 100 in operation 123. The serving network 102 forwards data to
be transmitted to the terminal 100 to the neighbor network 104 through the tunnel in operation 125.

[0017] Whentheterminal 100 receives the message Fback, the terminal 100 performs an L2 handoverin operation 127.
[0018] The terminal 100 transmits a fast neighbor advertisement (FNA) message to the neighbor network 104 in order
to perform an L3 handover in operation 129.

[0019] When the neighbor network 104 receives the FNA message, the neighbor network 104 transmits the data,
which was received from the serving network 102 and temporarily stored, to the terminal 100 in operation 131.

[0020] As described above, FMIPv6 cannot operate independently but operate based on neighbor network search
technology and a trigger generated by a specific lower layer.

[0021] Recently, in order to integrate different networks, a media independent handover (MIH) technology has been
suggested by the IEEE 802.21 work group (WG). The MIH technology provides transparent mobility in a higher layer
regardless of wireless access technologies (for example, 3G, WLAN, and WMAN) in a lower layer. The MIH technology
provides three services. First, the MIH technology provides an event service in which an event occurring in a lower layer
is transferred to a higher layer. Second, the MIH technology provides a command service in which a higher layer
commands a lower layer. Third, the MIH technology provides an information service in which information on neighbor
networks is provided to a terminal.

[0022] As described above, the MIH technology of the wireless communication system provides the neighbor network
search technology and information on a lower layer by means of the event service, the command service, and the
information service in order to integrate different networks. Thus, the mobility management protocol of the wireless
communication system can operate based on the MIH technology. In this case, the wireless communication system
needs a method for operating the mobility management protocol based on the MIH technology.

SUMMARY OF THE INVENTION

[0023] The presentinvention provides an apparatus and method for operating a mobility management protocol based
on media independent handover (MIH) in a wireless communication system.

[0024] The present invention also provides an apparatus and method for reducing an overhead according to signal
transmission when a mobility management protocol operates based on MIH in a wireless communication system.
[0025] The present invention also provides an apparatus and method for preventing a handover performance drop
due to unexpected movement of a terminal when a mobility management protocol operates based on MIH in a wireless
communication system.

[0026] According to an aspect of the present invention, there is provided a method of performing a vertical handover
in a terminal of a wireless communication system, the method comprising: generating a care-of-address (CoA) by using
neighbor network information acquired from a media independent handover (MIH) server to perform the vertical handover;
transmitting handover request information and the CoA to a serving network; confirming handover support information
and CoA information of neighbor networks, which are received from the serving network; and determining a target
network for performing the vertical handover by using the handover support information, and performing the vertical
handover to the target network by using the CoA information.

[0027] According to another aspect of the present invention, there is provided a method of performing a vertical
handover in a serving network of a wireless communication system, the method comprising: confirming handover request
information and care-of-addresses (CoAs) of neighbor networks received from a terminal providing a service, which
transmits the handover request information to the neighbor networks; transmitting the handover request information of
the terminal and the CoAs to respective neighbor networks; confirming handover support information and CoA information
of the terminal, which are received from the neighbor networks; and transmitting the handover support information and
CoA information to the terminal.

[0028] According to another aspect of the present invention, there is provided a method of performing a vertical
handover in a target network of a wireless communication system, the method comprising: confirming handover request
information of a terminal and a care-of-address (CoA), which are received from a serving network providing a service
to the terminal; determining whether the vertical handover of the terminal is supported; checking the uniqueness of the
CoA; and transmitting information indicating whether the vertical handover of the terminal is supported and the CoA
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uniqueness check information to the serving network.

[0029] According to another aspect of the present invention, there is provided a method of performing a vertical
handover in a wireless communication system, the method comprising: a terminal transmitting handover request infor-
mation and care-of-addresses (CoAs) of neighbor networks to a serving network providing a service to the terminal; the
serving network acquiring neighbor network information for the terminal to perform the vertical handover according to
the handover request information received from the terminal and transmitting the handover request information and the
CoAs to the respective neighbor networks; the neighbor networks transmitting information indicating whether the vertical
handover of the terminal is supported and CoA uniqueness check information to the serving network according to the
handover request information received from the serving network; the serving network transmitting handover support
information of the terminal and CoA information received from the neighbor networks to the terminal; and the terminal
selecting a target network for performing the vertical handover according to the handover support information of the
neighbor networks and performing the vertical handover to the target network by using CoA information of the target
network.

[0030] According to another aspect of the present invention, there is provided a terminal apparatus for supporting a
vertical handover in a wireless communication system, the terminal apparatus comprising: a first transceiver performing
communication with a serving network by combining a signal for a media independent handover (MIH) and a signal for
a mobility management protocol when the vertical handover is performed; transceivers performing communication with
at least one network excluding the serving network; an MIH function unit transforming signals formed to fit characteristics
of respective networks, which are received from the first transceiver and the transceivers, to signals of a format defined
for processing a media independent signal and transmitting the transformed signals to a handover controller; and the
handover controller controlling the vertical handover of the terminal by using the signals received from the MIH function
unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The above and other features and advantages of the present invention will become more apparent by describing
in detail exemplary embodiments thereof with reference to the attached drawings in which:

FIG. 1 is a signaling diagram for performing a handover in a conventional wireless communication system;

FIG. 2 is a configuration of a wireless communication system for performing a vertical handover according to an
embodiment of the present invention;

FIG. 3 is a block diagram of a terminal in a wireless communication system according to an embodiment of the
present invention;

FIG. 4 is a signaling diagram for performing a media independent handover (MIH)-based vertical handover in a
wireless communication system according to an embodiment of the present invention; and

FIG. 5 is a signaling diagram for performing an MIH-based vertical handover in a wireless communication system
according to another embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0032] Hereinafter, the presentinvention will be described in detail by explaining preferred embodiments of the invention
with reference to the attached drawings. In the following description, well-known functions or constructions are not
described in detail since they would obscure the invention with unnecessary detail.

[0033] The present invention will be described on technology for performing a vertical handover by using a mobility
management protocol based on a media independent handover (MIH) in a wireless communication system. The mobility
management protocol includes mobile Internet protocol version 6 (MIPv6) and fast handover MIPv6 (FMIPv6), and will
be described as FMIPV6. In this case, MIPv6 may operate as well as FMIPV6.

[0034] Itis assumed that a wireless local area network (WLAN) of the Institute of Electrical and Electronics Engineers
(IEEE) 802.11 group and a wireless metropolitan area network (WMAN) of the IEEE 802.16 group coexist in the wireless
communication system. However, if other different networks coexist in the wireless communication system, the present
invention can be applied to the different networks.

[0035] Inaddition, itis assumed that aterminal determines the vertical handover in the wireless communication system.
[0036] FIG. 2 is a configuration of a wireless communication system for performing a vertical handover according to
an embodiment of the present invention.

[0037] As illustrated in FIG. 2, a WLAN and a WMAN coexist in the wireless communication system. The WMAN
includes a radio access station (RAS) 200 providing wireless access technology of the WMAN to a user and an access
control router (ACR) 202 performing mobility of the user and Internet protocol (IP) routing with an external network
through the RAS 200. The WLAN includes an access point (AP) 210 providing access technology of the WLAN to the
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user and an access router (AR) 212 connecting the user to the Internet in an upper layer through the AP 210.

[0038] The wireless communication system provides information on the WLAN and the WMAN to the user by using
an MIH server 230 on the Internet. That is, the MIH server 230 performs a media independent information service. In
addition, the wireless communication system stores location information of the user by using a home agent (HA) 240.
[0039] In the wireless communication system, a terminal 220 having interfaces with the WLAN and the WMAN uses
a WLAN service through the AP 210. If the terminal 220 moves from a WLAN service area to a WMAN service area,
the terminal 220 can perform the vertical handover by acquiring information on the WMAN from the MIH server 230.
[0040] In addition, the terminal 220 using the WMAN service in the wireless communication system may perform the
vertical handover to the WLAN.

[0041] As described above, when the vertical handover is performed based on MIH in the wireless communication
system, the terminal 220 is configured as illustrated in FIG. 3.

[0042] FIG. 3is a block diagram of a terminal in a wireless communication system according to an embodiment of the
present invention.

[0043] Asiillustrated in FIG. 3, the terminal includes a first transceiver 301, a first media access control (MAC) 303, a
second transceiver 305, a second MAC 307, an adaptation module 309, and a vertical handover control module 311.
[0044] The first transceiver 301 transmits and receives a signal to and from a WLAN via an antenna. The first MAC
303 processes the signal provided by the first transceiver 301. In this case, the first MAC 303 performs a vertical handover
by using a message obtained by combining a signal for MIH technology and a signal for the mobility management
protocol in order to reduce an overhead of the signal for the MIH technology and the signal for the mobility management
protocol.

[0045] The second transceiver 305 transmits and receives a signal to and from a WMAN via an antenna. The second
MAC 307 processes the signal provided by the second transceiver 305. In this case, the second MAC 307 performs a
vertical handover by using a message obtained by combining the signal for the MIH technology and the signal for the
mobility management protocol in order to reduce an overhead of the signal for the MIH technology and the signal for
the mobility management protocol.

[0046] The adaptation module 309 transforms signals defined according to respective networks, which have received
from the first and second MACs 303 and 307, and transmits the transformed signals to the vertical handover control
module 311 so that the vertical handover control module 311 can process the signals regardless of a network type. In
addition, the adaptation module 309 transforms a signal received from the vertical handover control module 311 to a
signal of a format corresponding to each network and transmits the transformed signal to the first or second MACs 303
or 307. The adaptation module 309 denotes an MIH function unit performing an MIH function.

[0047] The vertical handover control module 311 controls the vertical handover of the terminal according to a signal
provided by the adaptation module 309. That is, the vertical handover control module 311 controls the vertical handover
of the terminal by using neighbor network information and events received from the adaptation module 309.

[0048] Hereinafter, procedures for performing a vertical handover by performing FMIPVv6 based on the MIH technology
in the wireless communication system will be described. Although it is assumed that a terminal performs the vertical
handover from a WMAN to a WLAN, the present invention can be applied to a case in which the terminal performs the
vertical handover from the WLAN to the WMAN.

[0049] FIG. 4 is a signaling diagram for performing an MIH-based vertical handover in a wireless communication
system according to an embodiment of the present invention. In FIG. 4, a serving network 402 denotes an access control
router (ACR), and neighbor networks 404 and 406 denote access routers (ARs).

[0050] Referringto FIG. 4, when a Link_Parameters_Change event defined in the MIH technology occurs in operation
411, a terminal 400 of the wireless communication system determines that the vertical handover must be performed. In
operation 413, the terminal 400 transmits a neighbor network information request message MIH_Get_Information RE-
QUEST to an MIH server 408.

[0051] When the MIH server 408 receives MIH_Get_Information REQUEST, the MIH server 408 transmits a neighbor
network information response message MIH_Get_Information RESPONSE containing neighbor network information to
the terminal 400 in operation 415.

[0052] The terminal 400 confirms the neighbor network information from MIH_Get_Information RESPONSE received
from the MIH server 408.

[0053] If a Link_Going_Down (LGD) event defined in the MIH technology occurs in operation 417, the terminal 400
selects candidate networks 404 and 406 for performing the vertical handover from among neighbor networks in order
to perform the vertical handover. In operation 419, the terminal 400 transmits a handover candidate information request
message MIH_MN_HO_Candidate_Query Request FRAME containing resource information, which the terminal 400
requests the candidate networks 404 and 406 for when the vertical handover is performed, to the serving network 402.
[0054] The serving network 402 confirms the candidate networks 404 and 406 to which the terminal 400 performs the
vertical handover and resource information requested by the terminal 400, which are contained in MIH_MN_HO_
Candidate_Query Request FRAME received from the terminal 400. In operation 421, the serving network 402 transmits
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a handover support request message MIH_N2N_HO_Query_Resources Request to the candidate networks 404 and
406 in order to determine whether resources requested by the terminal 400 can be supported.

[0055] When MIH_N2N_HO_Query_Resources Requestis received, a first neighbor network 404 and a second neigh-
bor network 406 that are the candidate networks determine whether the vertical handover of the terminal 400 can be
supported. That is, the first neighbor network 404 and the second neighbor network 406 determine whether the resources
requested by the terminal 400 can be assigned to the terminal 400.

[0056] In operation 423, the first neighbor network 404 and the second neighbor network 406 transmit a handover
support response message MIH_N2N_HO_Query_Resources Response containing handover support information of
the terminal 400 to the serving network 402.

[0057] In operation 425, the serving network 402 transmits the terminal handover support information of the candidate
networks 404 and 406 confirmed from MIH_N2N_HO Query_Resources Response to the terminal 400 by means of a
handover candidate information response message MIH_MN_HO_Candidate_Query Response FRAME.

[0058] The terminal 400 determines a network for performing the vertical handover by confirming the handover support
information of the candidate networks 404 and 406 from MIH_MN_HO_Candidate_Query Response FRAME. In this
case, it is assumed that the terminal 400 determines the first neighbor network 404 as the network for performing the
vertical handover.

[0059] In operation 427, the terminal 400 generates a care-of-address (CoA) of the first neighbor network 404 and
transmits a fast binding update (FBU) message containing the CoA to the serving network 402. In this case, the terminal
400 generates the CoA based on subnet prefix information of the first neighbor network 404, which has received from
the MIH server 408.

[0060] In operation 429, the serving network 402 inserts the CoA confirmed from the FBU message into a handover
initiate (HI) message and transmits the HI message to the first neighbor network 404.

[0061] The first neighbor network 404 confirms the CoA from the HI message. In operation 431, the first neighbor
network 404 determines by performing duplicate address detection (DAD) whether the CoA is available. That is, the first
neighbor network 404 determines whether the CoA is duplicated with any CoA used by other terminals. If it is determined
that the CoA is available, the first neighbor network 404 transmits a CoA authentication message HAck to the serving
network 402 in operation 433. If it is determined that the CoA is unavailable, the first neighbor network 404 generates
a new CoA and transmits HAck containing the new CoA to the serving network 402 in operation 433.

[0062] In this case, the first neighbor network 404 generates a tunnel with the serving network 402 based on the CoA
and performs a preparation for temporarily storing data to be received through the tunnel.

[0063] When HAck is received from the first neighbor network 404, the serving network 402 forwards data to be
transmitted to the terminal 400 to the first neighbor network 404 through the tunnel with the first neighbor network 404
in operation 435.

[0064] In operation 437, the serving network 402 transmits an FBack message containing information on HAck to the
terminal 400.

[0065] Afterthe terminal 400 receives the FBack message from the serving network 402, if a Link_Switch event defined
in the MIH technology occurs in operation 439, the terminal 400 performs an L2 handover in operation 441.

[0066] If a Link_Up (LUP) event defined in the MIH technology occurs in operation 443, the terminal 400 transmits a
fast neighbor advertisement (FNA) message to the first neighbor network 404 in operation 445 in order to perform an
L3 handover.

[0067] When the FNA message is received, the first neighbor network 404 transmits the data received through the
tunnel and temporarily stored to the terminal 400 in operation 447.

[0068] That is, the wireless communication system has completed the vertical handover of the terminal 400.

[0069] As described above, when FMIPV6 is performed based on the MIH technology in the wireless communication
system, an overhead increases due to a signal for the MIH technology and a signal for FMIPv6. In addition, when the
terminal unexpectedly moves to another network instead of the first neighbor network 404, handover performance
decreases due to a packet loss.

[0070] Thus, the wireless communication system performs FMIPv6 based on the MIH technology as illustrated in FIG.
5 in order to prevent the overhead and a decrease of handover performance due to a packet loss.

[0071] FIG. 5 is a signaling diagram for performing an MIH-based vertical handover in a wireless communication
system according to another embodiment of the present invention. In FIG. 5, a serving network 502 denotes an ACR,
and neighbor networks 504 and 506 denote ARs.

[0072] Referringto FIG. 5, when a Link_Parameters_Change event defined in the MIH technology occurs in operation
511, a terminal 500 of the wireless communication system determines that the vertical handover must be performed. In
operation 513, the terminal 500 transmits a neighbor network information request message MIH_Get_Information RE-
QUEST to an MIH server 508.

[0073] When the MIH server 508 receives MIH_Get_Information REQUEST, the MIH server 508 transmits a neighbor
network information response message MIH_Get_Information RESPONSE containing neighbor network information to
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the terminal 500 in operation 515.

[0074] The terminal 500 acquires subnet prefix information of neighbor networks from MIH_Get_Information RE-
SPONSE received from the MIH server 508.

[0075] If a Link_Going_Down (LGD) event defined in the MIH technology occurs in operation 517, the terminal 500
selects candidate networks 504 and 506 for performing the vertical handover from among neighbor networks in order
to perform the vertical handover. In addition, the terminal 500 generates CoAs of the candidate networks 504 and 506.
In this case, the terminal 500 generates the CoAs based on subnet prefixes of the candidate networks 504 and 506,
which have received from the MIH server 508.

[0076] In operation 519, the terminal 500 transmits a handover candidate information request integration message
MIH_MN_HO_Candidate_Query Request FRAME [FBU] containing resource information, which the terminal 500 re-
quests the candidate networks 504 and 506 for when the vertical handover is performed, and the CoAs to the serving
network 502. MIH_MN_HO_Candidate_Query Request FRAME [FBU] is formed as illustrated in Table 1.

[Table 1]
MIH_MN_HO_Candidate_Query Request FRAME
Mobility Header
Alternate CoA option(NCoA1)

Alternate CoA option(NCoA2)

[0077] As illustrated in Table 1, MIH_MN_HO_Candidate_Query Request FRAME [FBU] further includes a mobility
header and several alternate CoA options for FBU of FMIPv6 in the last of a data part of MIH_MN_HO_Candidate_
Query Request FRAME containing candidate network information, which is defined in the MIH technology.

[0078] The serving network 502 confirms information on the candidate networks 504 and 506 to which the terminal
500 performs the vertical handover, CoA information, and resource information requested by the terminal 500 in the
vertical handover from MIH_MN_HO_Candidate_Query Request FRAME [FBU] received from the terminal 500.
[0079] In operation 521, the serving network 502 transmits a handover support request integration message MIH_
N2N_HO Query_Resources Request [HI] to the candidate networks 504 and 506 in order to determine whether resources
requested by the terminal 500 can be supported. In this case, MIH_N2N_HO_Query_Resources Request [HI] is formed
by including CoAs of the candidate networks 504 and 506 as illustrated in Table 2.

[Table 2]
MIH_N2N_HO_Query_Resources Request
ICMP header

MAC address of terminal
PCoA
NCoA

[0080] Asiillustrated in Table 2, MIH_N2N_HO_Query_Resources Request [HI] further includes Internet control mes-
sage protocol (ICMP) header information for HI of FMIPv6, a previous CoA (PCoA) that the terminal 500 has used with
the serving network 502, and a new CoA (NCoA) newly generated for the candidate network 504 or 506 in last of a data
part of MIH_N2N_HO_Query_Resources Request defined in the MIH technology.

[0081] When MIH_N2N_HO_Query_Resources Request [HI] is received, a first neighbor network 504 and a second
neighbor network 506 that are the candidate networks determine whether the vertical handover of the terminal 500 can
be supported. That is, the first neighbor network 504 and the second neighbor network 506 determine whether the
resources requested by the terminal 500 can be assigned to the terminal 500. In operations 523 and 525, the candidate
networks 504 and 506 determine by performing DAD whether the CoA is available. That is, the first neighbor network
504 and the second neighbor network 506 determine whether the CoA is duplicated with any CoA used by other terminals.
[0082] In operation 527, the candidate networks 504 and 506 transmit a handover support response integration mes-
sage MIH_N2N_HO Query_Resources Response [HAck] containing handover support information of the terminal 500
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and DAD result information to the serving network 502. In this case, MIH_N2N_HO_Query_Resources Response [HAcK]
includes CoA authentication information if the CoA is available. If the CoA is unavailable, MIH_N2N_HO_Query_Re-
sources Response [HAck] includes a CoA newly generated by the first neighbor network 504 or the second neighbor
network 506. MIH_N2N_HO_Query_Resources Response [HAcK] is formed as illustrated in Table 3.

[Table 3]
MIH_N2N_HO_Query_Resources Response

ICMP header
NCoA

[0083] As illustrated in Table 3, MIH_N2N_HO_Query_Resources Response [HAck] further includes ICMP header
information for a FAck message of FMIPv6 and an NCoA of the candidate network in the last of a data part of MIH_
N2N_HO_Query_Resources Response.

[0084] In this case, the candidate networks 504 and 506 generate a tunnel with the serving network 502 based on the
respective CoAs after transmitting MIH_N2N_HO_Query_Resources Response [HAck]. The candidate networks 504
and 506 perform a preparation for temporarily storing data to be received through the tunnel.

[0085] When MIH_N2N_HO_Query_Resources Response [HAcK] is received from the candidate networks 504 and
506, the serving network 502 forwards data to be transmitted to the terminal 500 to the candidate networks 504 and 506
by enabling the tunnel with the candidate networks 504 and 506 in operation 529. That is, if the plurality of candidate
networks 504 and 506 exist, since the serving network 502 does not know a target network to which the terminal 500
performs the vertical handover, the serving network 502 forwards the data by enabling the tunnel with the candidate
networks 504 and 506. In this case, the candidate networks 504 and 506, which have received the data from the serving
network 502 through the tunnel, temporarily store the data. Candidate networks excluding the target network to which
the terminal 500 performs the vertical handover from among the candidate networks 504 and 506 disable the tunnel
and discard the temporarily stored data after a predetermined time elapses.

[0086] In operation 531, the serving network 502 transmits a handover candidate information response integration
message MIH_MN_HO_Candidate_Query Response FRAME [FBack] containing the handover support information of
the candidate networks 504 and 506 and CoA information confirmed from MIH_N2N_HO_Query_Resources Response
[HAcK] to the terminal 500. MIH_MN_HO_Candidate_Query Response FRAME [FBack] is formed as illustrated in Table 4.

[Table 4]
MIH_MN_HO_Candidate_Query Response FRAME
Mobility Header

Alternate CoA option

[0087] Asillustratedin Table 4, MIH_MN_HO_Candidate_Query Response FRAME [FBack] further includes a mobility
header for an FBack message of FMIPv6 and an NCoA of the candidate network in the last of a data part of MIH_MN_
HO_Candidate_Query Response FRAME.

[0088] The terminal 500 determines a network for performing the vertical handover by confirming the handover support
information of the candidate networks 504 and 506 from MIH_MN_HO_Candidate_Query Response FRAME [FBack].
In this case, it is assumed that the terminal 500 determines the first neighbor network 504 as the network for performing
the vertical handover.

[0089] If a Link_Switch event defined in the MIH technology occurs in operation 533, the terminal 500 performs an L2
handover in operation 535.

[0090] IfaLink_Up (LUP) event defined in the MIH technology occurs in operation 537, the terminal 500 transmits an
FNA message to the first neighbor network 504 in operation 539 in order to perform an L3 handover.

[0091] When the FNA message is received, the first neighbor network 504 transmits the data received through the
tunnel and temporarily stored to the terminal 500 in operation 541.

[0092] The serving network 502 of the wireless communication system forwards data through tunneling to the candidate
networks 504 and 506 to which the terminal can perform the vertical handover. Thus, even if the terminal 500 performs
the vertical handover to the second neighbor network 506 due to unexpected movement after determining the first
neighbor network 504 as the target network for performing the vertical handover, the terminal 500 can perform the vertical
handover without any packet loss.

[0093] As described above, according to the present invention, when a vertical handover is performed by using a
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mobility management protocol based on MIH in a wireless communication system, by integrating and using a signal for
the MIH technology and a signal for the mobility management protocol, an overhead of the signal for the MIH technology
and the signal for the mobility management protocol can be reduced, and a decrease of handover performance due to
unexpected movement of a terminal can be prevented.

[0094] In an embodiment of the present invention, the wireless communication system integrates and uses a signal
for the MIH technology and a signal for FMIPv6 in order to reduce an overhead of the signal for the MIH technology and
the signal for FMIPv6. In this case, the wireless communication system integrates the signal for the MIH technology and
the signal for FMIPv6 by adding only a data portion excluding an IP header from the signal for FMIPV6 to the last of the
signal for the MIH technology as illustrated in FIG. 5. Alternatively, the wireless communication system may add the
data portion excluding the IP header from the signal for FMIPv6 to another portion of the signal for the MIH technology
instead of the last of the signal for the MIH technology.

[0095] In another embodiment of the present invention, the wireless communication system may encapsulate the
signal for FMIPv6 in the signal for the MIH technology.

[0096] While the present invention has been particularly shown and described with reference to exemplary embodi-
ments thereof, it will be understood by one of ordinary skill in the art that various changes in form and details may be
made therein without departing from the spirit and scope of the present invention as defined by the following claims.

Claims
1. Amethod of performing a vertical handover in a terminal of a wireless communication system, the method comprising:

generating a care-of-address (CoA) by using neighbor network information acquired from a media independent
handover (MIH) server to perform the vertical handover;

transmitting handover request information and the CoA to a serving network;

confirming handover support information and CoA information of neighbor networks, which are received from
the serving network; and

determining a target network for performing the vertical handover by using the handover support information,
and performing the vertical handover to the target network by using the CoA information.

2. The method of claim 1, wherein the generating of the CoA comprises:

acquiring subnet prefix information of the neighbor networks from the MIH server; and
generating the CoA of each neighbor network by using the subnet prefix information of the neighbor networks.

3. The method of claim 1, wherein the generating of the CoA comprises:

selecting a candidate network for performing the vertical handover from among the neighbor networks; and
generating the CoA of each neighbor network by using information on the neighbor networks.

4. The method of claim 1, wherein the handover request information comprises information on the neighbor networks
for performing the vertical handover and resource information requested to the neighbor networks in the vertical
handover.

5. The method of claim 1, wherein the transmitting of the handover request information and the CoA to the serving
network comprises:

generating a first message containing handover request information for MIH technology and a CoA for a mobility
management protocol; and

transmitting the first message to the serving network.

6. The method of claim 5, wherein the first message is generated by encapsulating the CoA in the handover request
information.

7. The method of claim 5, wherein the first message is generated by adding a mobility header and at least one alternate
CoA option to the handover request information.

8. The method of claim 5, wherein the mobility management protocol comprises mobile Internet protocol version 6
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(MIPv6) and fast handover MIPv6 (FMIPV6).

The method of claim 1, wherein the confirming of the handover support information and the CoA information com-
prises:

determining whether a second message is received from the serving network; and
if the second message is received, confirming the terminal handover support information and CoA information
of the neighbor networks from the second message.

A method of performing a vertical handover in a serving network of a wireless communication system, the method
comprising:

confirming handover request information and care-of-addresses (CoAs) of neighbor networks received from a
terminal providing a service, which transmits the handover request information to the neighbor networks;
transmitting the handover request information of the terminal and the CoAs to respective neighbor networks;
confirming handover support information and CoA information of the terminal, which are received from the
neighbor networks; and

transmitting the handover support information and CoA information to the terminal.

The method of claim 10, wherein the confirming of the handover support information and the CoA information of the
terminal comprises:

determining whether a first message is received from the terminal; and
if the first message is received, confirming handover request information of the terminal and a CoA from the
first message.

The method of claim 10, wherein the handover request information contains resource information for which the
terminal requests the neighbor networks in the vertical handover.

The method of claim 10, wherein the transmitting of the handover request information of the terminal and the CoAs
to the respective neighbor networks comprises:

generating a second message containing handover request information of the terminal for MIH technology and
a CoA for a mobility management protocol; and
transmitting the second message to the respective neighbor networks.

The method of claim 13, wherein the second message is generated by encapsulating the CoA in the handover
request information of the terminal.

The method of claim 13, wherein the second message is generated by adding Internet control message protocol
(ICMP) header information, a CoA that the terminal uses with the serving network, and a CoA generated by the
terminal for the candidate network to the handover request information of the terminal.

The method of claim 13, wherein the mobility management protocol comprises mobile Internet protocol version 6
(MIPv6) and fast handover MIPv6 (FMIPV6).

The method of claim 10, wherein the confirming of the handover support information and the CoA information
comprises:

determining whether a third message is received from the neighbor networks; and
if the third message is received, confirming the terminal handover support information and CoA information of
the neighbor networks from the third message.
The method of claim 10, further comprising:
if the neighbor networks support the vertical handover of the terminal, enabling tunnels with the neighbor net-

works; and transmitting the handover support information and CoA information to the terminal
forwarding data to be transmitted to the terminal through the tunnels.
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The method of claim 10, wherein the transmitting of the handover support information and the CoA information to
the terminal comprises:

generating a fourth message containing terminal handover support information of the neighbor networks for
MIH technology and CoA information for a mobility management protocol; and
transmitting the fourth message to the terminal.

The method of claim 19, wherein the fourth message is generated by encapsulating the CoA information in the
handover support information of the terminal.

The method of claim 19, wherein the fourth message is generated by adding a mobility header and a CoA of the
candidate network to the handover support information of the terminal.

A method of performing a vertical handover in a target network of a wireless communication system, the method
comprising:

confirming handover request information of a terminal and a care-of-address (CoA), which are received from a
serving network providing a service to the terminal;

determining whether the vertical handover of the terminal is supported;

checking the uniqueness of the CoA; and

transmitting information indicating whether the vertical handover of the terminal is supported and the CoA
uniqueness check information to the serving network.

The method of claim 22, wherein the confirming of the handover request information of the terminal and the CoA
comprises:

determining whether a first message is received from the serving network; and
if the first message is received, confirming the terminal handover support information and the CoA from the first
message.

The method of claim 22, wherein the determining comprises:

confirming resource information requested when the vertical handover of the terminal is performed; and
determining whether the requested resources are assigned to the terminal.

The method of claim 22, further comprising:

generating a tunnel with the serving network when the vertical handover of the terminal is supported; and
storing data to be transmitted to the terminal, which is provided by the serving network through the tunnel.

The method of claim 22, wherein the CoA uniqueness check information contains CoA authentication information
if the CoA is unique, and contains a newly generated CoA if the CoA is not unique.

The method of claim 22, wherein the transmitting comprises:
generating a second message containing handover support information of the terminal for MIH technology and
CoA information for a mobility management protocol; and

transmitting the second message to the serving network.

The method of claim 27, wherein the second message is generated by encapsulating the CoA information in the
handover support information of the terminal.

The method of claim 27, wherein the second message is generated by adding Internet control message protocol
(ICMP) header information and the CoA information to the handover support information of the terminal.

The method of claim 27, wherein the mobility management protocol comprises mobile Internet protocol version 6
(MIPv6) and fast handover MIPv6 (FMIPv6).

11
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31. A method of performing a vertical handover in a wireless communication system, the method comprising:

a terminal transmitting handover request information and care-of-addresses (CoAs) of neighbor networks to a
serving network providing a service to the terminal;

the serving network acquiring neighbor network information for the terminal to perform the vertical handover
according to the handover request information received from the terminal and transmitting the handover request
information and the CoAs to the respective neighbor networks;

the neighbor networks transmitting information indicating whether the vertical handover of the terminal is sup-
ported and CoA uniqueness check information to the serving network according to the handover request infor-
mation received from the serving network;

the serving network transmitting handover support information of the terminal and CoA information received
from the neighbor networks to the terminal; and

the terminal selecting a target network for performing the vertical handover according to the handover support
information of the neighbor networks and performing the vertical handover to the target network by using CoA
information of the target network.

32. The method of claim 31, wherein the terminal transmitting the handover request information and the CoAs comprises:

the terminal acquiring subnet prefix information of the neighbor networks from a media independent handover
(MIH) server in order to perform the vertical handover;

the terminal generating the CoAs of the respective neighbor networks by using the subnet prefix information of
the neighbor networks; and

transmitting the CoA information and resource information to be requested to the neighbor networks in the
vertical handover to the serving network.

33. The method of claim 31, further comprising: the neighbor networks generating tunnels with the serving network

34.

35.

when the vertical handover of the terminal is supported; and
storing data to be transmitted to the terminal, which is received from the serving network through the tunnels.

The method of claim 31, further comprising, if the neighbor networks support the vertical handover of the terminal,
the serving network forwarding the data to be transmitted to the terminal, through the tunnels with the neighbor
networks.

A terminal apparatus for supporting a vertical handover in a wireless communication system, the terminal apparatus
comprising:

a first transceiver performing communication with a serving network by combining a signal for a media inde-
pendent handover (MIH) and a signal for a mobility management protocol when the vertical handover is per-
formed;

transceivers performing communication with at least one network excluding the serving network;

an MIH function unit transforming signals formed to fit characteristics of respective networks, which are received
from the first transceiver and the transceivers, to signals of a format defined for processing a media independent
signal and transmitting the transformed signals to a handover controller; and

the handover controller controlling the vertical handover of the terminal by using the signals received from the
MIH function unit.

36. Theterminal apparatus of claim 35, wherein the first transceiver transmits a message containing resource information

requested to neighbor networks for performing the vertical handover and CoA information to the serving network, and
receives resource support information and CoA information of the neighbor networks from the serving network.

12
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FIG. 1 (PRIOR ART)
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FIG. 2
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FIG. 3
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